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ABSTRACT .

Various procedures for extracting uranium

from fiberglass air filters have been tested
and compared, Satisfactory results which in-
volve the least amount of handling are obtained
by simply washing the material with hot 1l:1
hydrochloric acid.

R. H. Adams

Je 'b Rogarl

.K. B, Brown
Approved: A, J. Miller

Cak Ridge, Tennessee

__,_‘,,._»—-—"; _
=




SRR, ... ... - ‘ - 2 )

RECOVERY OF URANIUM FROM FIBERGLASS AIR FILTERS

INTRODUCT ION

. Previous exparimental work has shown that uranim can be re-
covered from fibergless air filters by dissolving the oil coating in
trichlorsthylans and leaching out the uranium with nitric scid. This
msthod of trsatment decreased the uranium contant in the fibarglass rasidus
from an alpha count of approximately 10,000 to epproximataly 100 counts
per minuta., Since the nicric acid lnch_migl_xt be consid~rad dangmrous dus to
possible reactions with the organic binder remeining in the fiberglass aftar
the trichlorsthylens wash, tests have besn made using hydrochloric escid to
lesch out the uranium, with and without pravious treatment with triéhloro»thy-

lexe: o , . o o

Tha above tests hava bamn chacked against similar runs lsached
with nitric acid. Removel of the oils by ignition _féllomd_by nitric and
lvdrochlox:ic acid 1saches hava alsc besn n_mde. The absolt{te amounts of
uranium removad from the filters ware determinad by ths alpha counting
meathod. A count vs uranium concentration curve was astablished by forming
standard samplss from ths filter Vconat}ituants .‘ This curve was found to be
in axcellent sgresment with curve previously determined by the alpha count
laboratory on standerd silica and uranium mixturass.

ZXPERIMERTAL MET.ODS AND RESULTS

Senple Preparation.--Tha n.'L_r filtsr covars were removed and ths

fibgrglass cut into twice as many piscaes _as samplas desired. _Two_piocea
taken: from diegonally opposits parts of sach half of the filter wers oom-
bined to maka_eac_k_x sampla. Two samplas Wers _then ground and \su‘mi‘c‘l_:ad for

alpha_oount befors treatment to determine the uranium contant of the original

semple . com—
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Samples fr:;m the first alr filtar wWare treated.without raducing
their bulk, but samples from tha second and third air filters were orushed
(but not ground) to meduce the volume of aclution nscessary tto cover then
for treatment. Thus on samples from the first air filter 600 ml of tri-
chioroethylena was used for asch wash, while on the sacond filter 260 ml
of T.C.S. was sufficient to cover samch ample_o

Sample Trastment.--Threa filters have btmsn samplad and the

following tests run:
1. Organic removal with trichlorosathylens
8. Nitfio acid lesach
b. Hydrochloric acid leach ) _
" The samples in bsakars ware oc_war'ed)rith _?x'iohloroothylem and
stirred for thirty minutes at room tempersture. The T.C.S. was then _
filtered off. Samples Wwere than covared with asid in besksrs and ltir&d_
at‘room temporat\_xra_for the cold wash. For hot wa_shgs. the acid was hqutgd
" to 100°C. Por reflux ‘the semplas wara placed in distilling flasks, oovared
with acid, and refluxed undsr a water condenser ovar F‘ul-Kontroi heatsrs.

) 2. Organic removal by ignition (below fusion temparature of the
fiberglass): The ignited samples from Filtar No. 1 ware heated in porce-
lain dishas over a turper to ramove organic material. Ignitions gf semplas
from Filter No. 3 wara heated for three hours at 450°C in a muffls furnacs.

&, BNitric acid laach | .
b. Hydrochloric acid lsach

3. Organic removal by fusion at 650°C.
a. XNitric acid laach |

b. Bydrochloric acid laach

SECRET
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4. Hydrochloric ;cid leach without removal of the organic material
Acids used in leachinga &nd waehings have been 1:1 dilutione of
concenitrated nitric and hydrochloric scids. After leaching, samplas were
filtersd and washed on the filter paper three times with acid or water.
Analyses.~-After each it run the fiberglase residue was dried
at 11000, ground to through-10C need, and alpha counted
In ordér to dstermine rsrcentage uranium variation with alpha
counts, a graph was prepared, percent uranium vs alphe counts per minute,
using the values for a 3102 background from alpha counting standards {re-
port C=5.360.3), 1300 material vas assumed presant in the fibergiass and
a factor of 36 was used to calcwate counts for 1300 meterizl from data re-
ported on cold uranium. To check the predetsrmined Si.C-2 graph, uranium in
leachings from treated samples was precipitated with ammonia, the precipitate
dissclved in ecid, reprecipitated with ammonia, rediseolved in acid, and
finally precipitated with hydrogen peroxide at pH 1.8. This preci@itato ‘Was
ignited to U308 and ground into very low count fiberglzns residues which jrere
then rscounted.

These counted standards wers then diltutad with Berkshire

sand and recounted.

0

R'ﬁ%c}m' ARddd T Std. Std. Wt. Sand %, u Alpha
gms. _gZms.,  No,  Used [ | -t z c/m
10.003  0.060 @ == - =— —- e 0.593 2752
la 1 5.022 5.092 0.297 1538

1b 1 5.029 10.015 0.195 112

ic - 3.064 8.017 0,170 1016

17.022 0,086 -— — ——— — 0.43 1836
2a 2 5,013 5,023 0.2 1182

2b 2 5,060 10,043 0.14 872

261 2v 1.002 9.041 0.014 134

10.006 0.044 _— — T.h3 2360
3a 3 0.102  50.036 0.087 610
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The data obtained is plotted on Chart A in comparison with the
.values calculated for 1300 material in the presence of silica. The curve '
obtained was further checked by counting a filter sample, treating and
analyzing the filtrate, and recounting the residue.

Ignited sample count 4120 ¢/m
Count after nitric leach 149 o/m
Sample weight . 4,103 2gn
) Uranium in leachings

(by analysis) 36.75 mg
Percentaéo uranium removed

(by analyeis) 0.896

(from graph) : 0.945

Deviation of graph result from
, anslysis ‘ 5%

Test Data

_ The following data sheet prisonbu.teats run_anﬁ results ob;ain;d.
Removal of the organic material by ignition dc;reaaed the sample weights
by 15-20 percent and increased the alpha counts by 20-25 percent on un-
treated samples. Organic materials present in original samples evid‘ntly
absorb alpha particles, thus accounting for the excess increase in count
after ignition had reﬁoved organics. Trichloroethylene removed 8-12 percent
of the sample weights but left discolored residues which may have couhted
lower than the same samples would have counted with organic matter cdnpletelyv
removed. The decrease in sample weights on ignition has besen taken into
dccount in the data columns listing the uranium in residue from a 400 gram
filter and percent uranium recbvered. '

All uranium percentages have been obtained from Chart A, the graph

of alpha counts per minute vs pércantage uraniur

T




Iy

P ————  *

The ignition sample from Filter No, 1 which was refluxed with
nitric acid was evidently partially fused, thus accounting for the high
count of 1368 c¢/m.

To determine the feasibility of successive leaches, sumples wers
ignited and leached three times with 1:1 hydrochloric acid éftar ignition,

with the following results:
Sample 1 Sample 2

Ignited counts ' 5848 6792
Count after first leach : 190 203
Count after second leach f 124 124
Count alter third leach 102 | 107

The trichloroethylene vash removed some uranium as svidenced
by the following test. Berkshire sand was counted and then stirred with

250 ml1 of T.C.E., wash for 30 minutes, then recounted.

Courit before treatment with T.C.E. 4.5 c/m
Count after stirring with T.C.E. , 1674 c/m
DISCUSSION

Uranium can be removed from fiberglass air filters with
hydrochloric acid to the sams extent as with nitric ecid léacning both in
the case where previous treatment was given with trichlorethylene and where
it was not. Trichlorethylene aids in removal of the uranium by dissolving the
oil filter coating, but wouid require further treatment to recover the small
amount. of uranium dias&lvad in the trichlorethylene. Refluxi;g of the flber-

glasa with acid decreases the uranium content of the residue to a greater ex-

tent than washing. Hot washes diasolve considerably more uranium than cold

=

washes,
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Removal of the organic msierial from the fibergzlass by ignition
below the melting point of tae fiberglass effectively removes the efganic
matter and leaves the uranium in's form readily dissolved. If the tempsra-
ture is ungontrolled and the fiberglass becames fused, the leaching processes
will be ineffective in uranium removal.

Various combinations of tae above steps may be made which will
conatitute s acﬁafaqtory plant process. The simplest msthod would incur

- orushing the fiberglus, stirring tae solid nth 2.5 gallons of hot 1:1
HCl, filtering and washing with 1.5 gallon of water. This method would
proba‘o‘ly result in recovery of about 9% of the urenium from a 400 gram
filter contaminatesd with approximatsly 4 grams--lesving a.b‘out 40 mg or 100

‘ ppm in the residue.
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